Regulation of mRNA entry into polysomes. Parameters affecting polysome size and the fraction of mRNA in polysomes.
The kinetics of labeled histone mRNA entry into polysomes was studied in nuclease-treated reticulocyte lysates. Added mRNA rapidly bound 1 or 2 ribosomes. However, the formation of full size polysomes required at least 16 min. The amount of mRNA bound to ribosomes reached a maximum (73%) within 2 min after mRNA addition and then declined slowly for the remainder of the experiment. Two initiation inhibitors, aurintricarboxylic acid and 7-methylguanosine 5'-triphosphate, were found to affect polysome size and the fraction of mRNA in polysomes in an opposite manner. These results suggest that initiation and reinitiation events may be intrinsically different. The relatively long time period required for the formation of large polysomes can be explained by large polysomes having higher initiation and/or reinitiation rates or slower elongation rates. These possibilities are not mutually exclusive. The results suggest that there exist several levels of control which can regulate polysome size and the fraction of mRNA in polysomes.